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The cases which form the basis of Ibis paper arc taken 
from (be clinical records of the Massachusetts General Hospital 
since 1877, #»<• the autopsy records since 1897. There arc 
included in this scries of forty-one eases only primary tumors 
of the bladder which have been verified by either operation or 
autopsy. Many eases in which the diagnosis was made by 
the presence of villous fragments in the urine, or from clinical 
symptoms, or by the cystoscopc, but which for various reasons 
did not come either to operation or autopsy, arc not included. 
Neither arc numerous cases of malignant disease of the blad¬ 
der, obviously secondary to cancer of the uterus, prostate, or 
intestines, included. 

The object of this study lias been: 

First. To record such clinical data, as the analysis of a 
considerable number of eases affords, with special reference 
to end results after operation. 

Second. To investigate the pathological anatomy of the 
simple epithelial tumors of the bladder, commonly called papil¬ 
lomata, with relation to the ultimate prognosis. 

To this purpose the hospital records have been carefully 
analyzed, and after persistent search, reliable information as 

* For the privilege of reporting these eases I wish to acknowledge 
the courtesy of the Visiting Staff of Surgeons of the Hospital. I also 
desire to thank Dr. W. F. Whitney, Surgical Pathologist, and Dr. J. II. 
Wright, Director of the Clinico-Pathological Laboratory, for the use 
of their valuable material and for kind assistance. 
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to the histories of patients after discharge from the hospital 
have been pretty generally obtained; personal interviews were 
possible in a few eases. All the pathological specimens which 
were preserved have been reexamined, and studied in relation 
to each other, and to the clinical course of the disease. 

In thirty-seven of the forty-one cases included in this 
report, the tumors were removed by operation; in the remain¬ 
ing four eases the condition was found at autopsy. A sum¬ 
mary of the cases in the form of a table follows at the end of 
this article. 

ETIOLOGY. 

Prevalence .—'I he fact that in the twenty-eight years since 
1877 only thirty-seven eases of primary tumors of the blad¬ 
der have been operated upon at this hospital, leads one to be¬ 
lieve that the disease is a comparatively rare one, at least in 
this locality. 

It is interesting to note that in the same period of time 
there have been four hundred and forty-two eases of stone in 
Ihc bladder operated upon. This comparison, however, is not 
strictly fair, for it is reasonable to suppose that a greater num¬ 
ber of eases of tumor than of stone have been overlooked, 
since Ihc diagnosis of the former condition was, until the 
perfection of the cystoscopc within recent years, rather uncer¬ 
tain, while a perfectly adequate method of diagnosticating 
stone has been known for years. Then, too, doubtless in the 
earlier years, on account of the greater formidablcncss of the 
operation for tumor as compared to that for stone, some of 
the former eases even if diagnosticated may not have been 
attacked. 

By decades the eases of tumor group themselves as fol¬ 
lows: 1877-18S7, 5 eases operated on; 1887-1897, 14 cases 
operated on; 1897-1905, 18 eases operated on. The increase 
since 1897 is not striking, considering the improved methods 
of diagnosis and operative technique. 

That the disease is generally considered a rare one is 
shown by the much-quoted figures of Kiistcr, who found 10 
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cases out of a total of 3938 cases of tumors of all kinds operated 
upon at the Augusta Hospital in Berlin, '/\ of 1 per cent. 
Gurlt collected 66 cases out of 16,637 cases of tumors in 3 
large hospitals in Vienna, less than 0.4 per cent. 

Albarran, on the other hand, maintains that tumors of 
the bladder arc far from rare, and cites the fact that in Guyon’s 
ward at Ncckcr in 4 years there were 55 vesical tumors, or 
3.9 per cent, of all genito-urinary cases there treated. 

. 9 e.r.—In this series of cases there were 7 females and 34 
males, an excess of males slightly less than that reported in 
other collections of cases. Albarran’s figures arc 14 per cent, 
of females in 381 cases. Nitzc’s figures show a still smaller 
percentage of females. 

^S c -—fbe age at which the patients entered the hospital 
with the disease has been noted. In decades the cases group 
themselves as follows: Under 20 years, 1 case; 20-30, 2 
cases; 30-40, 2 cases; 40-50, 5 cases; 50-60, 21 cases; 
60-70, 7 cases; 70-80, 8 cases. This shows a marked pre¬ 
ponderance of cases in the sixth decade, a fact generally noted. 
The youngest patient was 16 years old, a case of sarcoma; the 
oldest 73. The average age was 53. 

Excluding two comparatively rare forms, myxoma and 
sarcoma, which occur in childhood, the first exclusively and 
the second commonly, tumors of the bladder in general, 
although occurring throughout adult life may be said to essen¬ 
tially belong to the period of middle life, and early old age. 

Cause .—The direct cause of tumors of the bladder as of 
tumors elsewhere in the body is not known. The frequency 
with which certain cell inclusions have been found in the epi¬ 
thelial tumors of the bladder, has led to considerable discussion 
of the parasitic theory in connection with their origin. 

According to the weight of best authority, however, these 
cell inclusions can be adequately explained as the products of 
cither cell activity or degeneration, as the case may be, and 
the parasite remains to be actually demonstrated. 

Of predisposing causes several have been advanced from 
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time to time and seem to have more or less weight. Chief 
of these is irritation (chemical, mechanical, or bacterial). 

That chemical irritation of the bladder has some relation 
to the formation of bladder tumors seems to be borne out by 
the prevalence of this condition among workers in aniline fac¬ 
tories. A striking number of such eases have been reported 
by Rehn, Lcichlcnstern, and Iluldschincr. It cannot be 
doubted, it seems to me, that there is here something more 
than mere coincidence. That it is more than a contributing 
factor, however, cannot be claimed in view of the small pro¬ 
portion of eases to which it applies relative to the total number 
of bladder tumors. 

In this series of cases chemical irritation of the bladder 
seemed to play no part in the causation of the disease, so far 
as an investigation of the occupations of the patients could 
determine this point. The occupations were various, and 
diverse, including all the ordinary vocations of life; sea-far¬ 
ing men, of whom there were five, were for some unaccount¬ 
able reason in the majority. 

The mechanical irritation of stone in the bladder has been 
considered an etiological factor of importance. Rosenow lias 
collected from the literature 44 cases in which stone was asso¬ 
ciated with tumor. From a study of the clinical history and 
post-mortem findings of these cases, he reasons that the stone 
was primary in 18 cases, and the tumor in 8. lie concludes 
“ that contrary to the views of Ncclsen, Bussc, and others, 
an etiological relationship between calculus and tumor is not 
to be denied altogether, and calculus seems to favor the devel¬ 
opment of tumor in a larger percentage of eases than tumor 
favors the development of stone.” 

The latter part of this conclusion is not only contrary 
to the views of the authors quoted above, but is at variance 
with the opinions of such authorities as Guyon, Albarran, and 
Nitze. The former says (bat it can be affirmed that preceding 
diseases of that organ (the bladder) or of the urethra, such 
as gonorrhoea, stricture, cystitis, stone, retention, hypertrophy 
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of the prostate predispose to tumors of the bladder in no way. 
Nitze makes a statement to the same effect. 

Furthermore, there is considerable evidence that tumor 
does favor the development of stone in many cases, the sec¬ 
ondary changes in the bladder which inevitably sooner or later 
result from the presence of a tumor, such as inflammation, 
ulceration, retention, etc., furnishing the very conditions which 
are most favorable for the formation of a calculus. 

The well-known frequency ol calcareous incrustation of 
tumors is evidence of this tendency. It is merely a further 
step in the same process to the formation of a true calculus 
about a detached fragment of tumor, and such cases have been 
reported. 

An investigation of cases in this hospital with reference 
to the association of stone and tumor may be of interest. It 
is a striking fact that of the 438 individuals who underwent 
492 operations for stone in the bladder since 1872, only 011c 
(Case XVIII) according to the records, subsequently de¬ 
veloped a tumor of the bladder. If others did so the condi¬ 
tion was either unrecognized, or treated elsewhere. Among 
this number there were many cases of recurrent vesical calculi 
with repeated operations, which were doubtless subjected lo 
the “ irritation of stone ” in no small degree. It must in fair¬ 
ness be said, however, that in a number of these cases of recur¬ 
rent vesical calculi there was enlargement of the prostate 
gland, and that in at least one of them, possibly more, it was 
afterwards discovered that the gland was carcinomatous. Such 
cases not being primary tumors of the bladder, arc not included 
in this scries, but are mentioned as possibly throwing some 
light on the difference of opinion which exists as to the asso¬ 
ciation of stone and tumor. 

Of the forty-one cases of primary tumors of the bladder, 
in addition to Case XVIII, already mentioned, there were 7 
cases in which there was an association cither past or present 
with true calculus or deposition of urinary sails. 
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These eases, Nos. I, IV, XV, XVIII, XXIII, XXIX, 
XXXI, and XXXVI, may be briefly summarized as follows: 

Case I.—A villous tumor of the bladder incruslcd with 
urinary salts was removed by Dr. Warren. No history of 
previous stone. Death 14 years later. Cause of death recorded 
iu Massachusetts Archives as “ renal calculi." 

Case IV.—Service of Dr. Bigelow. Urinary symptoms for 
8 months, with hiematuria for 2 months. At operation a litlio- 
tritc was introduced into the bladder and what seemed to be a 
soft stone seized and crushed. The cvacuator brought out some 
fragments of stone with blood-clots. A vaginal cystotomy was 
then done, and a tumor the size of two English walnuts removed 
from the bladder. The patient died at the end of 7 days. 

Case XV.—This ease has been reported in detail by Dr. A. 
T. Cabot. 1 A brief resume follows here: 

In 1870, in another city, the patient was cut for stone by 
the lateral perineal route. Frequency of micturition persisted 
ever after this. In 1884 there was a sharp attack of cystitis, and 
live years later fragments of stone were passed. I11 September, 
1889, the patient entered the hospital; the bladder was searched 
for stone, washed out with the Bigelow cvacuator, and several 
small fragments composed of papillary masses of epithelial cells 
mixed with urinary salts came away. Suprapubic cystotomy 
was then performed by Dr. Cabot, and a thick, flat, cutaneous- 
looking sheet of tissue removed from surface of bladder,— 
“ Pachydermia vesica;.” 

In March, 1892, the patient began to have pain in the bladder 
and frequent micturition again. In July, 1894, lie reentered the 
hospital with a discharging sinus above the pubes. The sinus was 
enlarged by Dr. Cabot and the interior of the bladder explored: 
it was found invaded by a new growth. A small portion which 
was removed proved to be epidermoid cancer. The patient died 
a short while later, and at autopsy the bladder, as well as the 
kidneys, muscles of abdominal wall and retroperitoneal glands, 
were found to be involved in the disease. 

* Papers on Cenito-Urinary Surgery. " A ease of cystitis with forma¬ 
tion of a thick epidermal sheet iu the bladder,—Pachydermia vesica;.” 
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Case XVIII.—This case also lias been reported by Cabot 2 
There was a history of stricture of the urethra, for which no 
operation was done. Six years later, after an attack of renal 
colic (?), a few small, pea-sized stones were passed. Eight 
years later, symptoms of cystitis developed, which steadily in¬ 
creased for a year, until a small stone in the bladder was crushed 
by Dr. Cabot in 1895. I» die course of a few months there were 
two recurrences of stone, for which there was no apparent cause, 
as the bladder emptied itself and the urine was acid. In Novem¬ 
ber, 1895, the bladder was opened above the pubes by Dr. Cabot; 
a stone was removed from the postprostatic pouch, and a little 
myoma with ulcerated, granulating surface, incrustcd with uri¬ 
nary salts was removed. There was no recurrence of symptoms 
for 2 years. History after this time not known. 

Case XXIII.—Service of Dr. Elliot. Symptoms of cystitis 
with hamiaturia following confinement 2 years before. Passed 
several small stones during the preceding year. In May, 1900, 
the urethra was dilated and two small tumors removed from 
bladder. I11 December of the same year she reentered the hospi¬ 
tal with the same symptoms, and a history of having passed blood 
and some stones. A suprapubic cystotomy was done by Dr. 
Grcenough. A deposit of calcareous matter was curetted off the 
bladder wall, and two papillomatous masses removed. No history 
subsequent to the discharge from the hospital could be obtained. 

Case XXIX.—Hamiaturia of 3 months’ duration. Papillary 
tumor incrustcd with urinary salts removed by suprapubic cys¬ 
totomy by Dr. Cabot. No urinary symptoms 2 years later. 

Case XXXI.—Operation 31 years ago at the age of 9 for 
stone in the bladder. No urinary symptoms from that time until 
the beginning of the present trouble, 3 'A years ago, when he 
first noticed bloody urine which has persisted intermittently since. 
In February, 1904, a papillary tumor of the bladder was removed 
by Dr. Cabot. No stone. In August of the same year lie returned 
to the hospital with recurrence of symptoms. The bladder was 
reopened by Dr. Conant and found studded with nodular growths, 
which were curetted out and cauterized. lie left the hospital 


‘ Papers on Genito-Urinnry Surgery. " Observations upon stone in 
the bladder." 
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somewhat relieved. Death from the disease ensued two months 
later. 

Cask XXXVI.—A large fibro-myo-sarcoma removed by 
Dr. Balch, the lower portion of the growth was iucrustcd with 
urinary salts. 

Of these 8 cases there were 4 (Cases I, IV, XXIX, and 
XXXVI in which there was not true stone formation, but 
incrustation of existing tumors with urinary salts. In these 
it is evident that the tumor was the primary factor. 

In 2 cases (Nos. XVIII and XXIII) it is not possible to 
determine which was the primary etiological factor. I11 Case 
XVIII, the probability of the early stones having favored the 
development of the tumor, a myoma, is at least offset by the 
contrary evidence that the late ones were the result of it. 
Case XXIII is inconclusive through incompleteness of subse¬ 
quent history. 

Two cases (Nos. XV and XXXI) in which the stone was 
unquestionably primary in point of time, remain to be con¬ 
sidered. Case XV was complicated by the rare condition of 
pachydermia vesica:, which is of notoriously slow development, 
and therefore very likely may have antedated both conditions, 
the persistence of the bladder-symptoms after removal of the 
stone giving color to this view. Be that as it may, there are 
at least as good grounds for attributing the tumor, which was 
epidermoid cancer in this case, to a malignant transformation 
of the leukoplakia, as to the direct result of a single stone 
removed 24 years previously. 

Halle, who reported 7 personal cases of leukoplakia of the 
bladder, in 1896, advanced the theory of the malignant degen¬ 
eration of this condition. Me supported his theory on the evi¬ 
dence of otic of his own cases, in which the coexistent lesions 
of leukoplakia and cancroid were found, and also on the 
analogy of a similar tendency in leukoplakia of the mouth. 

Of Halle’s 7 cases it is interesting to note that 4 were 
associated with stone; in 3 of these the stone was evidently 
secondary in origin, in the fourth case this point could not be 
determined. 
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Case XXXI.—There can be no question but that the 
calculus was primary in this case, the interval of 26 years, 
however, between the removal of the stone and the onset of 
tumor symptoms,—an interval characterized by the entire 
absence of all bladder symptoms,—makes it hard to believe 
that “ irritation "played an important part in the causation 
of the tumor. 

Among these cases should be mentioned for the sake of 
completeness 2 cases (Nos. XXXII and XXXVIII) in which 
the patients gave a history of having passed gravel, respectively, 
1 and 2 years previous to entrance to the hospital. In neither 
of these cases was stone or deposition of urinary salts found 
in the bladder. The unconfirmed observation of a patient as to 
the passing of gravel is liable to too many sources of error to 
be accepted without scepticism, and therefore it seems not 
worth while to consider these 2 cases further. 

As far then as an analysis of these cases goes, it may at 
least be said that no strength is added thereby to the irritation- 
of-stone theory. 

Under the head of mechanical irritation should be men¬ 
tioned the effects of the distoma hrematobium. The occasional 
association of papilloma, carcinoma and sarcoma with Bilharzia 
disease of the bladder has been reported by Goebel. Zucker- 
handl, in his “ Ilandbuch dcr Urologic,” pictures very beauti¬ 
fully a “ Bilharzia papillom ” showing numerous calcified 
distoma embryos in the stroma of the tumor. This source of 
irritation, like the aniline poisoning, is of great interest, but is 
necessarily restricted to a very limited field and lies outside the 
scope of this paper. 

Bacterial irritation of the bladder as in cystitis, enlarged 
prostate, etc., may be dismissed as of no real importance in the 
causation of bladder-tumors, except possibly in the rare in¬ 
stances of epidermoid cancer. In only a small proportion of 
cases in this series was there any history of urinary disturbance 
antedating the symptoms which could be properly ascribed to 
the tumor itself. 
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Early gonorrhoea had been present in 6 cases. No sequela; 
of that disease were mentioned in the histories except in one 
ease, where stricture of the urethra had been present 15 years 
previous to the tumor. 

In 16 eases it was stated that there never had been gonor¬ 
rhoea. In 19 cases there were no data as to this point. 

Symptoms of cystitis—that is, frequent and painful 
urination,—were the first complaints in 15 eases, but the 
cardinal symptoms of tumor, hamialuria, followed shortly in 
all; the only exceptions being Case XVII in which there was 
a period of 5 years characterized by frequency of micturition 
and scalding before the onset of lucmaturia; Case XVIII, a 
myoma, in which lucmaturia was never noted; and Case XL, 
in which there had been recurrent attacks of pain in the left 
kidney region for 20 years preceding the occurrence of blood 
in the urine. 

The eases in which there was a previous history of stone 
have already been detailed. 

In the remaining 20 cases hiematuria was the first urinary 
symptom noted. 

PATHOLOGY 

In 28 of the total of 41 cases, microscopical examina¬ 
tion of the tumors removed were recorded. According 
to these reports there were 15 cases of cancer, 10 of papil¬ 
loma, 2 of sarcoma, and 1 of myoma. Under the first head¬ 
ing were included such varieties as infiltrating cancer, epithe¬ 
lioma, villous and papillary carcinoma, adeno carcinoma, 
mcsothclial cancer, and epidermoid cancer. Under the head¬ 
ing “ Papilloma ” were included 4 cases designated as malig¬ 
nant papilloma, one ease as probably malignant, and 2 cases 
in which the question of malignancy could not be determined 
from the specimen. Of the 2 sarcomata, one was a round- 
cell variety, the other a fibro-myo-sarcoma. There were 3 
cases in which secondary operations were done for recurrent 
tumors; in one case the recurrent growth was reported to be 
of the same nature .is the original,—viz., cancer; in another a 

37 
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papillary cancer was reported to have recurred as a papilloma, 
and in a third an epithelioma as a carcinoma. 

To the multiplicity of terms employed by different investi¬ 
gators with regard to the epithelial tumors of the bladder, arc 
to be attributed seeming discrepancies, which are more appar¬ 
ent than real, but which arc nevertheless confusing. 

How shall a malignant papilloma be distinguished from a 
papillary cancer, or an epithelioma from a papilloma, or car¬ 
cinoma? 

Recourse to the literature does not dispel this confusion, 
as a most varied nomenclature and classification of these 
growths has been adopted by different authorities. With the 
hope of clearing away the confusion on this subject in my own 
mind at least, a careful study has been made of the pathological 
specimens which had been preserved in 19 cases, and were 
kindly placed at my disposal. 

Classification .—It seemed necessary at the outset to adopt 
a classification for these tumors. That proposed by Kiistcr, 
based on histological structure, dividing tumors of the bladder 
into 3 groups according to the 3 elements of the bladder-wall, 
—epithelial, connective tissue, or muscular,—from which their 
principal elements arc derived, is the simplest and perhaps the 
most generally accepted. This has been followed with one 
radical change in interpretation for which there is good author¬ 
ity, namely, the transposition of the papilloma (Zotlcnpolyp 
of Kiistcr) from group 2 to group 1. With this change the 
classification stands as follows: 


I. Epithelial group 


{ papilloma 
carcinoma 
adenoma 
cysts 


sarcoma 

2. Connective-tissue myxoma 

group liibroma 

angioma 

3. Muscle group { myoma 
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This is essentially the classification of Albarran reduced 
to its simplest terms. It does not include certain rare forms 
of bladder tumors such as rhabdo-myoma, chondroma, and 
dermoids, which arc not derived from any normal elements 
of the bladder-wall, and for which Albarran makes another 
class under the name “ Hetcrotopic.” As none of these rare 
forms was observed they arc mentioned only to he dismissed 
from further consideration. 

Papilloma .—The term “papilloma” has been retained in 
Ibis classification, objections on the score of ambiguity of the 
word being outweighed by the sanction of long usage in 
English medical literature. The term as here used refers to 
a pedunculated papillary or villous tumor consisting of a 
branching connective-tissue stalk, containing blood-vessels and 
occasionally smooth muscle-fibres, covered with one or more 
layers of epithelial cells, but without epithelial infiltration of 
the bladder-wall. This tumor is classed under the first or 
epithelial group, as the epithelial element in it is regarded 
as the essential one. There are, however, great variations in 
the proportions of epithelium and connective tissue in different 
specimens. All gradations occur from the tumor in which 
the connective tissue forms a thick and massive stalk with but 
a thin covering of two or three layers of epithelial cells, a form 
which is hardly to be differentiated from the pure fibroma, to 
that in which the connective tissue is reduced to a mere line 
threading its way brokenly between masses of epithelial cells 
packed in countless layers. 

Yet in the main two types of papilloma stand out as fairly 
distinct, the villous and the lobulated. The villous type, 
“ fimbriated papilloma ” of Sir Henry Thompson, is character¬ 
ized by the delicacy and tenuity of its connective-tissue pro¬ 
cesses, which spring like a tuft of grass from a circumscribed 
base. The structure of the tumor is so delicate that it collapses 
into a soft mass when exposed to the air, and it is only when 
observed in a fluid medium that its slender filamentous nature 
is appreciated. Microscopically the epithelial covering is 
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usually comparatively thin, comprising but a few layers of 
cylindrical cells. By some observers this variety is regarded 
as merely an early slagc in the development of the second type, 
the lobulatcd papilloma, “ fibro-papilloma,” of Thompson. 
In the lobulatcd papilloma the connective-tissue stalk is thicker 
and more branching, and the epithelial covering also, as a rule, 
considerably thicker, so that the tumor has a firmer consis¬ 
tency and retains its shape when removed, resembling closely 
a miniature cauliflower. 

There may also he marked divergence from the normal 
type on the part of the epithelial cells in these tumors, as to 
size, shape, and arrangement, so that some of these papillomata 
may present most atypical or malignant aspects, so-called tran¬ 
sitional forms, which are only to he differentiated from the true 
carcinoma by the absence of epithelial invasion of the bladder- 
wall. 

There being then such variations in the structure of this 
form of tumor, it is but natural that there should have been 
much confusion as to its terminology and classification. The 
terms, “ fungus ” of early authors, “ zottenkrebs ” of Rokit¬ 
ansky, “ Fibroma papillarc ” of Virchow, “ papillary epithe¬ 
lioma” of Zcigler, “ zottenpolyp ” of Kiistcr, “fimbriated” 
and " fibro-papilloma ” of Thompson, and “ villous tumor ” of 
many writers, all refer to this same growth, and illustrate well 
enough the different points of view from which it has been 
regarded. Nitzc, though retaining the term papilloma, follows 
Virchow and Kiistcr in classifying it as a connective-tissue 
tumor. 

Carcinoma .—There is corresponding confusion on the 
subject of primary carcinoma of the bladder, particularly in 
regard to that form commonly called papillary or villous car¬ 
cinoma, which is generally conceded to be the most prevalent 
variety. There has been and still is great divergence of 
opinion among authorities as to what constitutes a papillary 
carcinoma of the bladder. Rokitansky held that all papillary 
epithelial tumors of the bladder were malignant, and designated 
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them as zottenkrebs. This view is still held to a certain extent. 
Virchow was the first to emphasize the fact that benign “ papil¬ 
lary fibromas ” did occur. The existence of benign epithelial 
tumors of the bladder has been amply confirmed since. 

Albarran distinguishes two forms of epithelial tumors of 
the bladder according to the type of their epithelial coverings, 
—the benign papillomata, or (as he prefers to call them) 
“ polyps benins,” and the malignant cpitheliomata. If the 
type of the normal epithelial cells of the bladder is reproduced, 
then the tumor is a papilloma; if the cells are, on the other 
hand, atypical, then the growth is an epithelioma. 

Other authorities, notably Orth and Ziegler, make epithe¬ 
lial infiltration of the bladder-wall, and the formation of 
mctastascs, the distinctive sign of a carcinoma in this locality 
as elsewhere. 

The fact, which is pretty generally recognized, that a 
benign papilloma may undergo carcinomatous degeneration, 
makes it evident that there must be a stage in this process when 
it will be exceedingly difficult, if not impossible, to determine 
whether a growth is benign or malignant; the term “ transi¬ 
tional ” has been applied in such eases. This tendency of 
papillomata to malignant degeneration will be considered in 
more detail later. 

It is also a generally-conceded fact that of two tumors 
which arc otherwise macroscopically and microscopically indis¬ 
tinguishable, the bladder-wall may show epithelial infiltration 
in one, and not in the other. 

Under these circumstances it seems requisite for the sake 
of clearness and uniformity in differentiating these papillary 
growths, that the condition of the underlying bladder-wall in 
regard to epithelial infiltration should be made the crucial test 
of malignancy, rather than the character and arrangement of 
the cells in the growth itself. The former criterion is definite 
and precise, and even if its application is not possible in all 
cases of operative removal of the tumors, is, nevertheless, to 
be preferred to one which, although possessing a wider range 
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of application, is so indefinite and subtle, and subject to such 
latitude of personal interpretation, as to surely lead to differ¬ 
ences of opinion. 

Other forms of carcinoma, such as the diffuse or nodular 
infiltrating growths, arc distinctive and offer no difficulties 
in recognition. 

Relative Frequency of Papilloma and Carcinoma .—As 
the result of differences of definition among authorities, there 
arc widely divergent views as to the relative frequency of 
papilloma and carcinoma. 

Albarran may be quoted as an exponent of the view that 
malignant growths greatly predominate. He records Si 
epithelial tumors of the bladder which were histologically 
studied by himself. Of these, 13 in which the epithelium was 
considered typical, were classed as papillomata, and 68 in 
which it was atypical, were classed as cpithcliomata, without 
reference to the question of infiltration of the bladder-wall. 
The word epithelioma is here used, according to the custom 
in France, as indicative of malignancy. 

Nitze, who upholds the contrary view, mentions 220 
eases of his own which were anatomically studied. Of these 
144 were papillomata, 64 carcinomata, 2 adenomata, 7 sarco¬ 
mata, and s myxomata. 

Kiistcr was the first to point out a source of error which 
doubtless led many observers to consider as malignant, papil¬ 
lary tumors which were really benign. This was the appear¬ 
ance of masses of epithelial cells surrounded by a connective- 
tissue framework which might give at first the impression of 
alveolar carcinoma, but which a closer study, especially of 
serial sections, revealed as folds between the papillary pro¬ 
cesses, cut in such a manner as to produce this effect. Another 
source of error which has been pointed out by Colley is the 
possibility of fragments of epithelial cells broken from the 
delicate villi of the tumor in the process of preparing the sec¬ 
tion, becoming transposed to other portions of the section, 
where they may be regarded as evidences of mctastascs. I 
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have frequently observed little clumps of epithelial cells scat¬ 
tered about the edges of the tumor, at the base, as well as on 
the surface, which I have regarded as due to this cause. 

With this preliminary clearing of the path, we may pro¬ 
ceed to a consideration of the eases in hand. 

Analysis of Cases .—Specimens were personally examined 
in 19 eases; of these 17 belonged to the epithelial group, with 
which this analysis is particularly concerned. 

In 6 of these 17 cases there was satisfactory evidence, 
either microscopical or macroscopical or both, of epithelial in¬ 
vasion of the bladder-wall. These cases were, therefore, re¬ 
garded as carcinomata. 

In 7 cases the specimens allowed of a more or less complete 
examination of the underlying bladder-wall, which was found 
to be free from epithelial infiltration. These eases were, there¬ 
fore regarded as papillomata. 

In the 4 remaining eases the specimens did not contain any 
portion of the bladder-wall. So that the question of epithelial 
infiltration could not be determined by the microscope in them. 
Neither was there macroscopical evidence of infiltration at the 
time of operation. These eases must be considered doubtful, 
then, as far as this test goes. It is in such cases that the 
structure of the tumor itself, and particularly the type and 
arrangement of the epithelial cells, offer a clue of more or less 
value as to the benign or malignant nature of the growths. 
On these grounds, which have already been characterized as 
unsatisfactory, these 4 eases have been tentatively classed 
among the papillomata. 

Cases of Papilloma .—The specimens in the 4 doubtful 
cases (Nos. XX, XXI, XXVI, XXXV) may be briefly de¬ 
scribed as follows: 

Cask XX.—The specimen in this case was a papillary growth the 
size of a chestnut, which on section showed a pedicle, without bladder- 
wall, from which sprung a rather coarse, branching, vascular, connective- 
tissue framework, markedly infiltrated with round cells and covered by 
a many-layered epithelium of fairly regular type, and not excessive 
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thickness. The line of demarcation between epithelium and connective 
tissue was fairly sharp. No mitoses were observed. 

Case XXL—The specimen, one of two similar ones removed, con¬ 
sisted of a papillary growth of about the same size as the preceding one, 
showing none of the bladder-wall. The branching connective-tissue 
stroma was slight and exceedingly vascular. The epithelial covering was 
of considerable thickness in places, and here and there were clusters 
of epithelial cells in a concentric arrangement forming epithelial whorls. 
Line of demarcation not everywhere sharp; no mitoses. (Sec Figs. ,| 
and 5.) 

Case XXVI.—The section was of a papillary growth, somewhat 
larger than the two preceding, showing a number of branching stalks 
springing separately from a common base, composed of connective tissue 
without muscle-fibres. The papillary processes consisted of a central 
branching stalk of connective tissue of some thickness, containing blood¬ 
vessels clothed with a many-layered epithelium which, for the most part, 
‘lid not greatly exceed in thickness the width of the stalk. The epithelial 
cells were of large size and quite uniform, cylindrical at the base, becom¬ 
ing cuboidal at the surface, disposed in layers, 12 to 30 in number, 
approximately. They presented a regular and typical arrangement. 
Miloses were however, strikingly numerous. The line of demarcation 
between epithelium and connective tissue was particularly clear cut. 
There was some small cell infiltration of connective tissue of base and 
a number of plasma cells. (Fig. 6 and 7.) 

Case XXXV.—Sections consisted of fragments of a papillary tumor 
the size of a pigeon's egg (Fig. 1), showing neither base nor bladder-wall. 
The delicate connective-tissue stroma was covered with a many-layered 
epithelium of very considerable thickness. The cells were of fairly 
largo size and were so closely packed together in places ns to partially 
obliterate the spaces between neighboring papillary processes. Occasional 
mitoses were observed. The line of demarcation between epithelium 
and connective tissue was sharp. 

Iii the sections of all these cases there were masses of 
epithelial cells entirely surrounded by a connective-tissue 
stroma; these arc all, however, susceptible of Kiistcr’s explana¬ 
tion. I11 Cases XX and XXVI there were small clumps of epithe¬ 
lial cells scattered about the edges of the specimens, at the base 
as well as at the surface; these were considered to be the result 
of trauma to the specimen after its removal. 

It would surely be difficult to draw accurate differential 
conclusions as to their benign or malignant character from the 
histology of these specimens. Of the four. No. XXVI, except 
for the number of mitoses, showed the most typical epithelium. 



|>'jg. i. I.nl.nlale.l papilloma natural size (Case XXXV). 



l ; in- J. S«-|inn oi a lulmlaicil papilloma x ,| diamclcrs (Case 
XXXVII). 


F 'S- 4 - Section of lobiilalcd papilloma x 5 diameters (Case XXI). 
I Ins was a recurrent growth removed 8 years ago. with no subsequent 
recurrence. 



I'ig. 5 - l.ow-powcr drawing of detail of same at point marked by 
arrow. Shows vascularity of connective tissue stalk, and comparative 
thickness of epithelial covering, which has been drawn on one side of the 
stalk only. The concentric arrangement of the epithelial cells in small 
clusters is quite striking. 



_ 6. Section of papillary epithelial tumor x s diameters (Case 

XXVI). Ill this case there was recurrence with death from the disease. 
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What light docs the clinical history of these cases after 
operation throw on this question? 

In Case XX, eighteen months after the operation, death 
resulted from another disease without recurrence of bladder 
symptoms. In Case XXI, there have been no signs of a recur¬ 
rence in the 8 years which have elapsed since the operation. 
In Case XXVI, there was a recurrence and a second operation, 
18 months after the first, with death from the disease 2 months 
later. The histology of the recurrent growth will he consid¬ 
ered under another heading. In Case XXXV, there were no 
bladder symptoms for 4 months after operation. No news 
since.* 

Clinically then, one case (No. XXI) seems to have been 
proved benign. Another (Case XX) also probably benign. 
One case (No. XXVI), to be further considered later, may 
have been malignant from the first, but it is not necessarily so, 
and one (No. XXXV) still doubtful. 

In 4 cases (Nos. XXIX, XXX, XXXIII, and XXXVII) 
the specimens removed contained portions of the bladder-wall 
including muscularis; careful examination of these failed to 
reveal evidences of epithelial infiltration in any. These speci¬ 
mens were of a similar nature to those already described; the 
first 3 of them, however, showed a greater proliferation of 
epithelium and a less typical arrangement, in fact a more 
malignant aspect, than any in the first group, 


Case XXIX.—A papillomatous tumor the size of the end of a 
linger was removed from the bladder with the cautery, including a margin 
of healthy mucous membrane and a considerable extent of bladder-wall, 
including the muscularis. The tumor was iuerusted with urinary salts. 
Doubtless owing in part to the cscbarolic effect of the cautery, and also 
on account of the necessary removal of the incruslcd portions, the speci¬ 
men was rather imperfect and confusing. A main stalk of considerable 


* This patient reentered the hospital Feb. 5, 1906, with history of 
slight hicmnltiria for 4 months. I did a suprapubic cystotomy and removed 
the prostate which was regarded as suspicious of malignant disease; there 
was no sign of a recurrence of the papilloma. Microspical examination of 
the prostate showed simple hypocrlrophy. The patient is now convalescing. 
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thickness could be made out, from which there were very fine lateral 
offshoots, covered with ail extremely thick layer of epithelium. The 
epithelial cells were quite variable in size and shape, and showed in 
places a very irregular or atypical arrangement. There were occasional 
mitoses. The line of demarcation was not everywhere sharp between 
the epithelium and connective tissue of the stalk. There was marked 
round cell infiltration of the stalk. The bladder wall itself showed no 
epithelial infiltration. 

Case XXX.—Section of a papillary growth 2x3 cm., with a portion 
of the base and muscularis of bladder-wall; there were a number of long, 
slender connective-tissue stalks covered with an exceedingly thick layer 
of epithelial cells. The villous processes in places were fused. The 
arrangement of the epithelial cells varied considerably in different parts 
of the growth, being in places quite typical, in others quite atypical. 
A number of mitoses were observed. The line of demarcation was not 
sharp; no epithelial infiltration of bladder-wall. There was an opportu¬ 
nity to examine the bladder two days later at autopsy in this case. A 
partial prostatectomy for adenoma of the prostate had been done at the 
same time that the papilloma was removed. The bladder was found to 
contain much clotted blood, with hemorrhagic infiltration of the tissues 
about the bladder. O11 the mucosa of the posterior bladder-wall there 
was a small shaggy mass with a short pedicle. The bladder wall at 
the site of removal of papilloma showed some thickening. Microscopic 
examination, however, according to the autopsy report, showed no evi¬ 
dence of carcinoma. This section could not afterwards be positively 
identified. The section of the small papilloma, found at autopsy, showed 
a papillary excrescence not larger than a pea, which was partly denuded 
of epithelium. The epithelium where it existed was disposed in few 
layers. Lying on the connective-tissue stroma just below the surface 
and in places communicating with the surface, were clumps of epithelial 
cells, some of which contained open spaces in the centre, giving to them 
a glandular appearance. There was no epithelial infiltration of the 
bladder-wall at the base of the tumor. The section corresponded closely 
to what Zuckcrkandi has described and pictured as cystic papilloma. 

Case XXXIII.—The specimen consisted of a pedunculated growth, 
6 cm. in greatest diameter, which was removed from the bladder together 
with a considerable extent of underlying bladder-wall, including its mus¬ 
cularis. Microscopically the growth consisted of a number of long, 
slender stalks which were extremely vascular, radiating outwards from 
a circumscribed pedicle. These stalks were clothed with an epithelial 
covering of great thickness which consisted of large epithelial cells, vary¬ 
ing considerably in size and arrangement. 

In places the cells were packed together very closely, neighboring 
villi becoming fused and the papillary structure lost. In other places the 
arrangement was quite typical. Mitoses were rare. Line of demarcation 
between epithelium and connective tissue fairly sharp. There were evi¬ 
dences of intense inflammation of the bladder-wall, with round-cell 
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infiltration. Absolutely 110 epithelial inlillration. The specimen is very 
like that in Case XXX. 

Cask XXXVII.—111 this ease two tumors were removed from the 
bladder, one the size of a pigeon’s egg on the right margin of the 
trigonnm, and another smaller growth, size of a large pea, on the posterior 
wall above trigonmn. 

The larger section showed a papillary tumor with its pedicle but 
without bladder wall. (Fig. 2.) The stalk was comparatively coarse 
and contained muscle-fibres. The epithelium, less thick than in many of 
the preceding specimens, was composed of small, strikingly uniform, 
cylindrical cells, sharply marked off from the connective-tissue stroma. 
No mitoses were observed. The smaller specimen was of the same char¬ 
acter, showing a good portion of the bladder wall without infiltration. 
Serial sections were made of both these specimens, but beyond demon¬ 
strating the fact that masses of epithelial cells, apparently enclosed in a 
connective-tissue stroma really were a part of the surface epithelium, 
showed nothing. 


Clinically, in Case XXIX, there is perfect health 2 years 
and 2 months later. Case XXX has no clinical after-history; 
the histological evidence of benignity of the growth, is, how¬ 
ever, quite complete. 

In Case XXXIII there is perfect health one year later. 
Case XXXVII is too recent to be considered. 

It would he premature to draw conclusions from these 
histories, but it may be said that, as yet, the histological find¬ 
ings have not been belied by the clinical data. 

In 3 eases (Nos. XXXVIII, XXXIX, XLI) the speci¬ 
mens were obtained at autopsy, and cut together with a portion 
of the bladder-wall to which they were attached. In these eases 
an excellent opportunity was afforded to examine the whole 
thickness of the bladder-wall directly below the stalk of the 
tumor, but here, loo, careful search failed to show the slightest 
evidence of epithelial infiltration in the submucosa or muscii- 
laris in any of them. Serial sections were not made. 

Cask XXXVIII.- —This specimen was a coarsely, papillary growth, 
about 2 cm. .\3 cm., with a short stalk springing from the submucosa of the 
der-wall, containing large-sized blood-vessels. There was an intense in¬ 
flammatory condition of both tumor and bladder-wall, evidenced by iufiltra- 
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lion with leucocytes and necrosis. This considerably obscured the 
histology of the growth. The surface epithelium was mostly denuded; 
in one place only there were strips of a many-layered epithelium upon a 
connective-tissue stalk, forming a typical papillary process. The pedicle 
of the tumor, even close to its base, enclosed large masses of large 
variable-sized cells, some with several nuclei, which were regarded 
as atypical epithelial cells. There was no epithelial invasion of the 
bladder-wall itself. 

Cask XXXIX.—The specimen was that of a villous tumor, 2x3 cm., the 
smaller of 2 similar growths, arising by a number of separate fine stalks 
from the submucosa of the bladder-wall. Viewed with a hand lens, the 
growth resembled a jungle of long grass. The long slender stalks, 
which showed but little branching, were covered with a comparatively 
narrow layer of cylindrical or spindle-shaped epithelial cells. Towards 
their ends the stalks were bare, the epithelium being stripped oil anil 
lying around loose, mostly at the bases of the stalks. Mitoses were rare. 
Many plasma cells were found in the connective-tissue stalks. There 
was no epithelial infiltration of the bladder-wall. 

Cask XLI.—This specimen showed a delicate villous growth of small 
size, I'/ixi’/i cm., arising from the submucosa of the bladder-wall by a 
bunch of separate connective-tissue stalks. These stalks were long and 
slender, with but few branches, and were mostly stripped of epithelium, 
the epithelial cells lying loose in confused masses between the bases 
of the villi. These cells were cylindrical and spindle-shaped and varied 
considerably. There was absolutely no epithelial infiltration of the blad¬ 
der wall. (Fig. 3.) 

Summary .—A recapitulation of this analysis of the n 
cases regarded as papillomata may he stated as follows: 

Four were demonstrated by complete histological exami¬ 
nation of the base and bladder-wall to be benign. Cases XXX, 
XXXVIII, XXXIX, and XLI. 

Three may be considered benign as far as a histological 
examination of a portion of the bladder-wall goes. Cases 
XXIX, XXXIII, XXXVII. 

Of the 4 remaining eases which were histologically doubt¬ 
ful, 011c ease (No. XXI) may be reasonably considered to have 
been benign in the light of the subsequent clinical history; prob¬ 
ably also Case XX. One ease (No. XXVI) which recurred 
in a malignant form may have been such from the start, though 
not necessarily. One ease (No. XXXV) is still doubtful. 

Number, Sisc, Situation, and Form .—In 7 of the 11 eases 
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of papillomata the tumors were single; in each of the other 4 
eases there were 2 tumors. There were no eases in this scries 
with large numbers of papillomata,—papillomatosis. 

The situation was not always exactly slated. The favorite 
site seemed to be at the base of the bladder near the ureteral 
openings. Where 2 tumors existed, the larger one was usually 
at the base of the bladder and the smaller on the posterior 
wall, at a point which would be in contact with the other when 
the viscus was empty. This was quite striking in Cases XXX 
and XXXVII, and seems to corroborate the theory of propa¬ 
gation by contact, which Albarran states is an indisputable fact. 

In size the papillomata varied from one which was 
described in situ as being somewhat smaller than a lemon, which 
was the largest, to one the size of a small pea, the smallest. 

As to form, there were two excellent specimens of the 
villous papillomata in Cases XXXIX and XLI; 6 were of the 
commoner, lobulatcd, or cauliflower type (Nos. XX, XXI, 
XXVI, XXXV, and XXXVII). The 3 remaining eases 
represented intermediate forms. 

Cases of Carcinoma .—The specimens in the 6 cases re¬ 
garded as carcinoma while affording sufficient histological data 
for a diagnosis, were not sufficient cither in number or com¬ 
pleteness to allow of a differentiation of varieties. 

One specimen was obtained at autopsy, the other 5 at 
operations. The latter were removed piecemeal, so that they 
were necessarily fragmentary and incomplete. Only one of 
them showed the muscularis of the bladder-wall. I11 the other 
4 specimens the question of infiltration, as far as the micro¬ 
scope was concerned, remained undetermined. It has been 
stated that infiltration of the bladder-wall is the distinctive 
mark of a papillary carcinoma of the bladder, and such it is in 
differentiating it from a papilloma; but where the structure is 
not of a papillary nature the diagnosis can be adequately made 
from the type and arrangement of the epithelium and its rela¬ 
tion to the connective tissue, without reference to the bladder- 
wall. 
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A brief description of these specimens follows: 

Case XXIV.'—A sessile, friable tumor with a base the diameter of 
a silver dollar was removed by morccllcmcnt from the Door of the blad¬ 
der. Sections of the fragments showed on the surface a few connective- 
tissue processes covered with epithelium, which were suggestive of a 
papillary structure, and a loose, columnar arrangement of epithelial cells 
in the connective tissue of what was regarded as the submucosa. 

Case XXVII.—The projecting portions of a hard mass, involving 
the base and posterior wall of the bladder, were removed by morccllc- 
nicnt. The specimen on section showed masses of large atypical epithelial 
cells invading a stroma of connective tissue. No mucosa or muscularis 
of bladder-wall could be recognized. 

Case XXXI.—A "papillomatous" tumor of large size was removed 
from the anterior wall and base of the bladder. A section of a fragment 
of the growth showed in places an arrangement of the epithelium and 
connective-tissue stroma suggesting villi which had become fused; in 
other places the arrangement was of an alveolar structure. The cells 
were very large and flat, of squamous type. No part of the bladder-wall 
could be recognized as such, in the section. There were many cell 
inclusions in this specimen. 

Six months later a secondary operation showed the base of the 
bladder completely studded with hard nodules, with considerable indura¬ 
tion of the bladder-wall. Section of one of these nodules which was 
curetted off, showed solid masses of epithelial cells of smaller size than 
in the preceding growth, separated by fine, fibrous trabecula;. 

Case XXXII.—A portion only of a mass involving the right side 
of the bladder was removed. On section it showed solid masses of large 
epithelial cells infiltrating between the bundles of muscular fibres of the 
bladder-wall. 

Case XXXIV.—At operation the bladder was seen to be covered 
with " villous-looking nodules,” which were easily separated from the 
bladder-wall. The latter was diffusely infiltrated and the urethral orifice 
was surrounded by a growth which was scraped off. Section of a 
fragment showed masses of small epithelial cells separated by a fine vas¬ 
cular connective-tissue stroma. No " villi ” were to be seen, nor could 
any portion of the bladder-wall be identified. 

Case XL.—In this case the tumor was found at autopsy. An abstract 
of the report follows: In the bladder an irregularly ovoid, fairly smooth 
tumor, about 2)4 cm. in greatest diameter, with short pedicle, situated 
near the beginning of prostatic urethra, was found. The mucous mem¬ 
brane of the neck of the bladder and trigonum was generally beset with 
numerous small, whitish, nodules. The prostate was enlarged. Sections 
of the tumor showed groups and columns of atypical epithelial cells 

•This ease has been reported by Dr. F. B. Harrington. Boston 
Med. & Surg. Jour., May 29, 1902. 
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in places forming more or less perfect tubular structures, arranged in 
a dense, fibrous-tissue stroma. A section of the prostate showed increase 
in the interstitial connective tissue and dilatation of the tubules with 
atrophy of their epithelium, a few columns and masses of carcinomatous 
cells were present in the lymph-spaces. There were mctastascs in the 
retroperitoneal lymph-nodes. The growth was regarded as an adeno¬ 
carcinoma, primary in the bladder. 


Summary .—These 6 cases of carcinoma may be summed 
up as follows: 

In Case XL, an adeno-carcinoma, which is a rare form 
of primary cancer of the bladder, the possibility that the origi¬ 
nal focus of disease was in the prostate cannot be positively 
denied. 

In Case XXXII, an alveolar carcinoma, infiltrating the 
bladder-wall, the diagnosis is unassailable. 

In Case XXIV, there was fairly satisfactory evidence of 
infiltration of the submucosa of the bladder-wall. 

In the other 3 cases, microscopic evidence of infiltration of 
the bladder-wall was lacking; there was, however, macroscopic 
evidence of it at the time of operation. I11 all of the specimens 
the histological structure of groups of atypical epithelial cells 
enclosed in a connective-tissue stroma was sufficiently convinc¬ 
ing; 2 cases (Nos. XXIV and XXXI) showed slight evidences 
of villi in places, sufficient to suggest papillary carcinoma. 

The after-histories of these cases gives further proof of 
their malignancy, if any were needed. 

I11 Case XXIV death resulted 6 months after the opera¬ 
tion, the disease having returned with great loss of blood. 

In Cases XXVII, XXXI, XXXII, and XXXIV, death 
from the disease resulted in from 2 weeks to 6 months after 
operation. I11 no case was there an autopsy. 

Malignant Degeneration of a Benign Papilloma .—There 
has been much discussion upon this important subject, the 
weight of authority seeming to favor the possibility of such a 
change. Civialc first advanced the view that a benign papilloma 
of the bladder, called at that period fungus, might take on a 
cancerous change. This view is shared by Kiister, Thompson, 
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Orth, Von Antal, Ziegler, Albarran, Zuckcrkandl and many 
others. 

On the other hand, Rauschcnbusch docs not believe in this 
transition, and Lubarsch holds that it is not proven. Nit/.c, in 
his vast experience, has never observed a ease in which a tumor 
of the bladder, removed at a second operation, showed a differ¬ 
ent structure from the original. 

The subject being of much practical importance, it seems 
worth while to examine briefly the evidence. 

In the first place, there is the analogy of authenticated 
eases of papilloma of the larynx becoming cancerous. This has 
been shown by Scmon.to be much rarer than was generally be¬ 
lieved. He collected statistics of 10,774 eases of benign tumors 
of the larynx, in only 5 of which did lie find the evidence of 
carcinomatous change incontrovertible. The scarcity of these 
cases is explained by VVendel on the ground that papilloma of 
the larynx, unlike papilloma of the bladder, occurs mostly at 
an age when there is but slight tendency to cancer. 

Secondly, clinical evidence seems to support the theory, 
for how else arc eases to be explained, of which a number have 
been reported by Fenwick and others, where there have been 
symptoms of painless hicmaturia for 20 years or more, and at 
operation papillary tumors have been removed, showing but 
limited epithelial infiltration of their bases? It does not seem 
reasonable to suppose that such cases could have been malignant 
from the start, when symptoms have been so mild and the 
progress of the lesion so slow. 

Thirdly, there is a considerable accumulation of histologi¬ 
cal evidence by different observers. Orth states that lie has 
observed a bladder in which near a large, unmistakably cancer¬ 
ous, papillary growth, smaller papillary tumors were present, 
in which nothing of a cancerous nature was to be found. A 
large number of similar observations are recorded in the litera¬ 
ture. 

Zuckcrkandl recognizes two modes of cancerous trans¬ 
formation of a simple papilloma. In one lie describes the pro- 
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ccss as beginning in the tumor itself. In this form the epithe¬ 
lial cells in places lose their regular form and arrangement ; they 
become packed together in dense masses, numerous mitoses 
attest their rapid growth, and as a result of this epithelial pro¬ 
liferation, the line of demarcation between epithelium and 
stroma becomes less sharp, and in places groups of epithelial 
cells will he seen breaking into the connective-tissue spaces. 
In more advanced stages the papillary processes become fused 
and unrecognizable, only a sparse stroma with blood-vessels 
remaining of the original framework. 

In the second form, the tumor itself remains anatomically 
benign in appearance, while deep in the underlying bladder- 
wall small metastatic masses of epithelial cells attest the malig¬ 
nancy of the growth. This form is illustrated by a reproduc¬ 
tion of an actual specimen of a villous papilloma of extremely 
benign appearance, the exquisite malignancy of which is, how¬ 
ever, shown by the presence of a small epithelial thrombus in 
the midst of the muscular coat of the bladder-wall. The first 
form of transformation is also illustrated by specimens. 

Noteworthy eases similar to these have been reported by 
Colley, Schuchardt, Wcndcl, and others. 

There is only one ease in this series which can properly be 
considered under this heading: 


Case XXVI.—Atlcr 3 '/, years of intermittent lucmaturia a papillary 
tumor was removed from the bladder by operation. This growth has 
already been described among the papillomata. (Figs. 6 and 7.) 

There was a recurrence of symptoms and a second operation one 
year and six months later, with death from the disease two months after 
the second operation. At this second operation the bladder was found 
to be filled with large soft masses of cauliflower appearance, which were 
extirpated with cutting forceps. The largest of these masses removed 
was 3 cm. in diameter. The only specimen preserved showed on section 
4 papillary stalks arising from a connective-tissue base. No portion of 
the bladder-wall could be identified. The conncctivc-lissuc stalks were 
comparatively narrow, quite vascular, branched freely, and were covered 
with a very thick layer of epithelial cells. These cells varied considerably 
in size, and were packed together without definite arrangement, so that 
in places adjoining villi appeared fused together, producing an appear¬ 
ance not unlike alveolar cancer. In other places the papillary structure 
38 
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was quite regular. Mitoses were numerous. Everywhere the line of 
demarcation between epithelium and connective tissue was indistinct. 
The two tissues shaded insensibly into each other. Within a large blood¬ 
vessel of one of the stalks there was a group of epithelial cells; this 
was interpreted as an illusion, the result of the direction of the section, 
and not a real epithelial thrombus. Lying in the blood about the speci¬ 
men both at the surface and at the edge of the connective-tissue base, 
there were small clumps of epithelial cells which were regarded as proba¬ 
bly broken from the villi. There were, however, two chimps of epithelial 
cells which lay directly within the connective tissue of the base, not upon 
it, or at its edge, which could hot but be regarded as evidence of infiltra¬ 
tion. This fact, together with the macroscopic evidence of infiltration 
of the bladder-wall, makes it clear that the growth at the time of the 
second operation was a papillary carcinoma. (Fig. 8 and 9.) 

This case is cited as a suggestive one; it cannot be claimed 
to he convincing, since the original specimen contained no 
bladder wall anti therefore could not be proved to be benign. 

SYMPTOMS AND COURSE OF THE DISEASE. 

Hrematuria is the cardinal symptom of tumor of the 
bladder; it is intermittent, at least at first, usually painless, 
except in malignant eases, unassociated with rest or motion, 
and unaffected by any therapeutic measure. 

Of the 41 eases studied, lucmaturia was noted in 40, the 
only exception being Case XVIII, a myoma. I11 20 cases it was 
the first symptom. I11 benign eases the bleeding may persist for 
years without other symptoms. The longest period noted 
among these eases was in No. V, in which ease there had been 
intermittent lucmaturia for 16 years. 

Sooner or later, however, a train of secondary symptoms 
is sure to arrive, due to infection of the urinary tract (cystitis, 
pyelitis, pyelo-ncphritis, etc,,) or to mechanical blocking of 
the billow or outflow of urine resulting in hydro or pyone¬ 
phrosis or retention. The cases with symptoms of cystitis have 
already been enumerated. Retention was very common. Hy¬ 
dronephrosis was noted three times. Cases IV, XVII, and 
XXXVIII. 

Incrustation of the tumor with urinary salts is a frequent 
occurrence and has already been fully considered. Necrosis 





Fig. 0 - I.ow-power drawing of dclail of same at point marked by 
arrow in Fig. 8. The relative increase in epithelium, and the atypical 
character and arrangement of the cells, also the fusion of the villous 
processes contrasts markedly with Fig. 7. 
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and ulceration arc more common in malignant eases. Perfora¬ 
tion into the intestines or peritoneal cavity may even occur. It 
was not noted in any of these cases. 

In general the course of a malignant tumor is much the 
same as in a benign, only more rapid. Cancer of the bladder, 
however, is considered to be of comparatively slow growth, 
setting up metastases late. There is usually more pain than 
in benign eases and, after ulceration has set in, the condition 
of the patient becomes truly pitiable. 

DIAGNOSIS. 

The value of cystoscopy in making the diagnosis of 
this condition cannot be overestimated. Data as to the 
size, situation, character, and number of growths, also as to the 
advisability of operation can he obtained by this means only. 

The method is applicable to all cases with the 3 following 
exceptions:(1) where the urethra is impassable to the cysto- 
scopc; (2) where the hemorrhage is profuse and persistent; 
(3) where the growth on account of its si/c or position pre¬ 
vents the necessary manipulation of the instrument. The first 
obstacle can usually be overcome by appropriate methods of 
dilatation, the second by appropriate irrigation, or by the selec¬ 
tion of a favorable opportunity, and the last is very unusual. 

The method was employed in nearly all the recent eases in 
this series, and I think it might have been used with benefit in 
all of them. The time-honored methods of examination in all 
vesical diseases, such as examination of the urine, especially 
for villous fragments, rectal examination, etc., arc also of value 
in making the diagnosis, and should not of course be neglected. 

PROGNOSIS. 

Albarran says “ En cliniquc, cc qu’il faut dire, e’est 
quo toutc vcsicale cst malignc on pent le devenir." 

Every tumor of the bladder unless removed will in time 
certainly lead to a fatal termination, either from hemorrhage, 
or as the result of the secondary changes already mentioned. 
Alleged cures by spontaneous extrusion of the growth through 
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the urethra have been reported, but arc too rare to substantially 
affect the truth of the preceding statement. 

File clinical malignancy of the anatomically benign blad¬ 
der-tumors could not be better illustrated than in Cases 
XXXIX and XLI. 

Case XXXIX.—A laborer, 60 years of age, was brought to 
the accident department of the hospital, December 22, 1900, with a 
history of having passed blood with his urine for 6 months. 
Ihrcc weeks ago the luematuria became constant. One week 
ago he took to his bed and has failed rapidly since. 

Me was profoundly atiicmic, and nearly moribund when 
brought to the hospital. I11 spite of irrigations of the bladder 
with various styptics, the bleeding continued, and he died on the 
third day after entrance. 

Autopsy revealed, as the source of hemorrhage, two pedun¬ 
culated tumors, the larger 4 x554xi’/j cm., about 2 cm. apart, 
springing from the mucosa of the bladder-wall just above the 
left ureteral orifice. One of these specimens was preserved and 
has already been described. There was no evidence cither ntacro- 
scopical or microscopical of epithelial infiltration of the bladder- 
wall. 

Case XLI.—A man fifty-five years old, entered the medical 
department of the hospital June 1, 1901, with the following his¬ 
tory: An attack of hamiaturia i'/t years ago; at this time there 
was some pain referred to the penis. One year later there was 
another severe attack. For the last three weeks he has been 
passing blood and clots constantly. Has had heart trouble for 
years. 

The bleeding continued, uninfluenced by various internal 
remedies and he died June 7. At autopsy, atheromatous endocar¬ 
ditis of the mitral valves was found, and fibrous endocarditis of 
the tricuspid valve with hypertrophy and dilatation of the heart. 
The bladder contained much clotted blood and showed on its pos¬ 
terior wall a small villous papilloma which has already been 
described. (Sec Fig. 3.) Other organs were not remarkable. 

The severity of the cardiac lesions in this case undoubtedly 
explains why surgery was not resorted to. 
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The only effective treatment of tumors of the bladder is 
operative removal. In malignant eases palliative measures 
may he advisable. 

The treatment was operative in 37 of the cases here re¬ 
ported. In no ease was an attempt made to radically remove 
an infiltrating cancer of the bladder-wall. Palliative measures, 
such as curettage, cauterization, and partial removal, were re¬ 
sorted to for symptomatic reasons in such cases. 

Pedunculated tumors were removed with or without por¬ 
tions of the underlying bladder-wall, as the case might be. 

Suprapubic cystotomy was done primarily in 28 eases, 
perineal cystotomy in 4, vaginal cystotomy in one; in 4 female 
eases the tumors were reached by dilatation of the urethra. 

I11 4 cases secondary suprapubic operations were done for 
recurrences. In one ease the first operation at the hospital was 
for recurrence. 

Results of Operation .—Of the 37 cases of all kinds, benign 
and malignant, favorable and unfavorable which came to 
operation, 9 resulted fatally within one month, or while still in 
the hospital, giving a mortality of slightly under 25 per cent, 
which can be ascribed to the operation. 

Of the 28 patients who survived the operation and were 
discharged from the hospital, 26 have been traced; 14 (54 
cent.) of these arc known to have died of the disease; 12 of 
them died within 18 months of the operation. 

In the 2 eases which survived a longer time, secondary 
operations were done for recurrent growths. In one of these 
eases, life was prolonged for 5 years after the first operation; 
3 suprapubic cystotomies and several tappings of a hydronc- 
phrotic kidney having been done altogether. (Case XVII.) 

Four patients (15 per cent.) have died of other diseases, 
without recurrence of the bladder-tumors, so far as could be 
learned. 

In Case I, the cause of death was given as “ renal calculi," 
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13 years after the removal of a bladder-tumor, of which there 
was no microscopical report. 

In Case V, cause of death was typhoid fever 9 years after 
the removal of a papillary epithelial growth. 

In Case IX, pulmonary tuberculosis was the cause of death 
3 years after the removal of a bladder-tumor, of which there 
was no microscopical report. 

In Case XX “ shock ” (cerebral hemorrhage) was given 
as the cause of death, 1 year and 6 months after the removal 
of a papilloma. 

Seven patients (27 per cent.) were living and well at the 
time this investigation was made; 2 of these (Nos. XXXVI, 
a case of fibro-myo-sarcoma, and XXXVII, a case of papil¬ 
loma) are too recent to count. One patient (No. XIV), a 
case in which there was no microscopical report of the tumor, 
was well for ten years after the operation. 

Four patients (Cases XXI, XXIX, XXXIII, and XXXV, 
in which the tumors were papillomata), arc living and well, 
respectively, 8 years, 2 years, 1 year and ]/ 2 year after the 
operation. 

One patient (No. XVIII), a case of myoma, was in good 
health 2 years after the operation, but has not been heard from 
during the last 8 years. 

It is impossible to fix upon any definite postoperative 
period of immunity as establishing a cure. Therefore, the word 
will be avoided in summing up the favorable results, which 
may be stated as follows: 

Twelve patients (46 per cent.), including those who died 
of other diseases, have had no recurrence so far as known; 9 
of these are known to have survived the operation one year; 
7 survived the operation two years; 5 survived the operation 8 
years; 3 of these dying of other diseases, leaving 2 patients 
(Nos. XIV and XXI), still living and well, respectively 8 and 
10 years after operation. 
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The end results of the eases in which the histological 
character of the growths was personally studied, have already 
been incidentally mentioned. 

The 5 eases of carcinoma which were operated upon, all 
resulted fatally within 6 months of the operation. In none of 
these eases was the operation radical. 

Of the 8 cases of papillomata which were operated upon, 
there was: 

One (Case XXX) in which death was the direct result of 
the operation. 

One (Case XX) in which death resulted 18 months after 
the operation from another disease without recurrence. 

One (Case XXVI) in which recurrence in the form of 
carcinoma took place, with death 2 months after a second opera¬ 
tion. 

In the other 5 eases (XXI, XXIX, XXXIII, XXXV, and 
XXXVII) the patients arc still living and well. 

Recurrence .—The eases in which recurrence occurred have 
already been detailed. It is the rule in cases of carcinoma and 
sarcoma, and common in papilloma. It is doubtful if the word 
can be properly applied in all cases of subsequent growths of 
the latter type. There are numerous instances where papillo¬ 
mata reappear in the bladder after removal, not at their pre¬ 
vious sites but in other parts of the bladder-wall. I11 such eases 
there seems to be a predisposition or tendency towards the for¬ 
mation of papillary growths, which naturally is not affected 
by the mere removal of any one growth. 

As a rule, rapidly and repeatedly-recurring tumors arc 
malignant in the end if not from the beginning. Ride Case 
XVII of Table. That every recurrent papillary growth is 
malignant is not true, as is shown by the following case: 

Case XXI.—A man, aged 55 years, entered the hospital July 
16, 1897, with the history that 7 years before lie began to have 
more or less trouble in passing urine, with frequency at night. 
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There was a gradual ousel of htcmaturia. Two years later he was 
operated on by Dr. Cabot in private, and a tumor was removed 
from the bladder by suprapubic cystotomy. He got along very 
well for three years after this, during which time it had been his 
custom to pass a catheter upon himself every other day. Then 
symptoms as before operation gradually returned. A suprapubic 
cystotomy was done by Dr. Cabot at the hospital. Two small 
pedunculated growths about the circumference of dimes were 
removed, and their bases cauterized. One of these was situated 
near the right ureteral orifice, the other to the right and behind 
the urethral orifice. The record stated that the latter was about 
on the site of the previous tumor. 

The patient made an uneventful recovery and was seen by 
me on May 16, 1905, nearly 8 years after the second operation, 
when he reported his health to be excellent, without urinary 
symptoms of any kind. The urine was examined at this time and 
found to be normal in every way. 

The two specimens in this case were alike. One of them 
has already been described. (See Figs. 4 and 5.) 

CONCLUSIONS. 

From this clinical and histological study of tumors of the 
bladder the following conclusions may be drawn: 

1. Stone in the bladder is not an etiological factor of 
importance in the causation of these tumors. 

2. The condition of the underlying bladder-wall in regard 
to epithelial infiltration, is the most satisfactory and reliable 
guide in the determination of the benign or malignant character 
of papillary epithelial tumors of the bladder. 

3. If the foregoing condition is accepted as the differential 
test of these growths then will the benign forms commonly 
called papillomata, be found to at least equal if not out¬ 
number the malignant, the papillary carcinomata. 

4. Recurrent epithelial tumors are not necessarily 
malignant. 
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5. Papillary tumors of the bladder, proved to be histologi¬ 
cally benign, may rapidly lead to a fatal result if let alone. 

6. Surgical intervention at the proper time in the case of 
pedunculated papillary tumors of the bladder offers a very fair 
chance of long immunity, if not of permanent cure. 

7. 1 he method of surgical intervention to be preferred 
in these cases, is excision of the tumor in toto, with a margin 
of bladder-wall at its base, including mucosa, submucosa, and 
muscularis in part; the section need not penetrate the entire 
thickness of the wall. In this way, a beginning epithelial infil¬ 
tration of the base if present, may be circumvented; or if it 
is not present, the knowledge of the fact is of great value in the 
important matters of diagnosis and prognosis. The defect in 
the bladder-wall should he closed with sutures, which will at 
the same time control hemorrhage. The gravity of the opera¬ 
tion is not appreciably increased by this procedure. 
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